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DISTRACTION AND RETRACTION SYSTEM FOR SPINAL SURGERY 

Cross-Reference to Related Application: 

This application claims the benefit of the filing date of Provisional Application 
Serial No. 60/428,800, filed on November 23, 2002. 

BACKGROUND 

Surgeons have employed retractors formed by plates to retract tissue and provide 
access to a surgical site. These retractors are manually inserted by shifting aside the blood 
vessels, the nerves and the soft tissues by means of their end portions that are positioned 
adjacent to the spine. The retractors may be completed by pins which have ends inserted 
in the spine. The retractors can slide along these pins. Another technique teaches 
connecting the retractors about a frame so as to maintain them in the desired position and 
clear the operating area between the retractors. 

Prior devices are not fully convenient to use in spinal surgery, in particular for 
positioning and maintaining retractors in a desired angular orientation relative to the 
operating space, in providing and maintaining an operating space in a posterior lateral 
approach, or for maintaining distraction of adjacent vertebrae. In addition, these prior 
systems are not fully compatible with spinal stabilization procedures both in the disc space 
and exteriorly of the disc space. Further, the design of such systems may require tissue 
retraction and exposure beyond that which may be desirable to minimize trauma to the 
patient as a result of the surgical procedure. 
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Thus, there is a need for systems for spinal surgery that facilitate distraction of 
adjacent vertebrae while maintaining tissue retraction and minimizing the invasiveness of 
the procedure. 
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SUMMARY 

Surgical instrumentation systems are provided that particularly, but not 
exclusively, relate to instrumentation for retracting and shifting aside soft tissues and 
vessels and also for maintaining distraction of bony structures for the purpose of spinal 
5 surgery. In one application, distractor maintenance mechanisms are pivotally adjustable 
relative to the bony structure to which each is engaged to reduce the invasiveness of the 
procedure and facilitate instrument placement at the operative site through the operative 
approach formed by the surgical instrumentation system. 

According to one aspect, the surgical instrumentation system is adapted for a 
10 posterior lateral approach to the spine. It is further contemplated that the surgical 

instrumentation system has application in other approaches to the spine, either in the 
posterior-lateral configuration or in an alternative configuration. 

According to another aspect, a surgical instrumentation system for providing 
access to the patient's spine includes a frame and at least one retractor attached to a frame. 
15 First and second distractor mechanisms are engageable to respective ones of first and 
second anchors engaged to adjacent vertebrae. The distractor mechanisms are pivotal 
relative to the vertebra to which each is mounted, and can be coupled to the frame to 
provide a rigid construct between the anchor and the frame to maintain distraction of the 
adjacent vertebrae. 

20 According to a further aspect, a surgical instrumentation system to provide access 

to the patient's spine includes a frame and a pair of retractors attached to the frame. The 
frame includes a first portion lying in a first plane and a second portion lying in a second 
plane, the second plane forming an angle with the first plane. In the operative position of 
the frame, a medial retractor is attached to the first portion and positionable in an incision 

25 adjacent the midline of the spinal column. A lateral retractor is attached to the second 
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portion of the frame and positioned in the incision along a posterior lateral approach to the 
disc space. 

In another aspect, surgical instrumentation to provide access to a patient's spine 
includes a frame and a number of distractor mechanisms attached to the frame. A first 
5 distractor mechanism is engaged to bony structure with a first anchor at its distal end. A 
second distractor mechanism is coupled at its distal end to a second anchor that is engaged 
to bony structure. The first and second anchors allow the first and second distractor 
mechanisms to be pivoted relative to the vertebrae. 

In a further aspect, a surgical instrumentation system includes a frame and first and 

10 second distractor mechanisms mounted to anchors engaged to respective ones of first and 
second vertebrae. Adjustment mechanisms are provided to attach the first and second 
distractor mechanisms to the frame. The adjustment mechanisms are movable from a first 
condition in locking engagement with the distractor mechanisms to a second condition 
permitting the distractor mechanisms to pivot relative to the vertebrae. 

15 Methods for performing spinal surgery are also contemplated. An incision is made 

for access to a spinal disc space. At least one retractor is positioned in the incision and 
engaged to a frame. Cephalad and caudal distractor mechanisms are coupled to anchors 
engaged to vertebrae on each side of the target disc space. The disc space is distracted and 
the cephalad and caudal distractor mechanisms are coupled to the frame to maintain 

20 distraction. Further distraction or compression of the adjacent vertebrae can be effected 
through manipulation of the cephalad and caudal distraction mechanisms. 

Further objects, features, forms, benefits, aspects, and advantages will appear from 
the following description, with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE FIGURES 

Fig. 1 is a perspective view of a surgical instrumentation system positioned to 
provide access to the spine. 

Fig. 2 is a side view of the surgical instrumentation system and spinal column 
5 segment of Fig. 1 looking medially toward the spine. 

Fig. 3 is a view looking down at the surgical instrumentation system of Fig. 1 
along the approach formed to the spine with it. 

Fig. 4 is an elevation view of the surgical instrumentation system of Fig. 1 looking 
cephaladly along the spine. 
10 Fig. 5 is the view of Fig. 4 showing anchors attaching the cephalad and caudal 

distractor mechanisms to vertebrae of the spine. 

Fig. 6 is a perspective view of the medial retractor and caudal distractor 
mechanism of the surgical instrumentation system of Fig. 1. 

Fig. 7 is a perspective view of a proximal portion of a retractor portion of the 
15 distractor mechanism comprising a portion of the surgical instrumentation system. 

Fig. 8 is a perspective view looking at a distal end of the retractor portion of the 
distractor mechanism of the surgical instrumentation system. 

Fig. 9 is a sectional view of an adjustment mechanism engaged with a proximal 
portion of a distractor blade comprising a portion of the surgical instrumentation system. 
20 Fig. 10 is an enlarged view of a proximal end of the adjustment mechanism of Fig. 

9. 

Fig. 1 1 is a sectional view of the connection of the adjustment mechanism with the 
retractor portion of the distractor mechanism. 

Fig. 12 is a perspective view of one embodiment bone anchor. 
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Fig. 13 is a perspective view of a driving instrument assembly engaged to the bone 
anchor of Fig. 12. 

Fig. 14 is a perspective view of the engagement of the driving instrument assembly 
with the bone anchor. 

5 Fig. 15 is a perspective view with an extender of the driving instrument assembly 

attached to the bone anchor and a driver instrument of the driving instrument assembly 
removed. 

Fig. 16 is a section view of a clamping device comprising a portion of the surgical 
instrumentation system. 
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DESCRIPTION OF ILLUSTRATED EMBODIMENTS 

For the purpose of promoting an understanding of the principles of the invention, 
reference will now be made to the embodiments illustrated in the drawings and specific 
language will be used to describe the same. It will nevertheless be understood that no 
5 limitation of the scope of the invention is thereby intended. Any alterations and further 
modifications in the described embodiments, and any further applications of the principles 
of the invention as described herein are contemplated as would normally occur to one 
skilled in the art to which the invention relates. 

The surgical instrumentation system 10 illustrated in the figures is adapted to 

10 enable a surgeon to effect retraction and shifting aside of soft tissues, muscles, and vessels 
so as to clear an operating area on the spine while simultaneously maintaining a distraction 
of adjacent bony portions, such as adjacent vertebrae, of the spinal column. Surgical 
instrumentation system 10 provides an operative approach to the spine for a subsequent 
surgical intervention such as, for example, to installing spinal prostheses or stabilization 

15 systems in a disc space between adjacent vertebrae or exteriorly between vertebrae. In one 
specific application, surgical instrumentation system 10 provides a posterior lateral 
operative approach in order to, for example, provide access to the disc space for 
distraction, removal of disc material and bone material, and insertion of spinal implants. 
Surgical instrumentation system 10 also has application in other approaches to the spinal 

20 column to provide access to one or more spinal disc spaces or bony structures of the 
vertebrae. 

Surgical instrumentation system 10 is shown in one operative orientation relative 
to a spinal column segment S in Figs. 1-6. The spinal column segment S includes 
vertebrae VI, V2 with disc space Dl therebetween; vertebrae V2, V3 with disc space D2 
25 therebetween; vertebrae V3, V4 with disc space D3 therebetween; and vertebrae V4, V5 
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with disc space D4 therebetween. Spinal column segment S can comprise the lumbar 
region of the spine; however, it is contemplated that surgical instrumentation system 
includes applications in other regions of the spine, including the thoracic, cervical and 
sacral regions. Surgical instrumentation system 10 is further shown positioned relative to 
5 spinal column segment S to provide access to disc space D3 between vertebrae V3, V4, 
which can correspond to the L3 and L4 vertebrae. Surgical instrumentation system 10 can 
also be positioned to provide access to one or more disc spaces, to disc spaces between 
other vertebrae of the spine, and in operative orientations other than a posterior-lateral 
approach. 

10 Surgical instrumentation system 10 comprises a frame 20 having at least one of 

two retractors 120 and 220 and a pair of distractor mechanisms 320 releasably attachable 
thereto. Each retractor 120 and 220 includes a blade portion 122 and 221, respectively, for 
shifting aside soft tissues and blood vessels. Distractor mechanisms 320 are mounted to 
respective vertebrae of spinal column segment S, and may include a retractor portion 332 

15 adapted to contact and retract adjacent tissue. In its illustrated operative position relative 
to the patient for a posterior lateral approach, retractor 120 is positioned medially adjacent 
the midline or posterior elements of the spinal column segment S, and retractor 220 is 
positioned laterally or postero-laterally relative to the spinal column segment S. 
Embodiments are further contemplated in which retractor 220 is not provided, but rather a 

20 single medial retractor 120 is provided and attached to frame 20. 

In Figs. 1-6 surgical instrumentation system 10 includes a pair of distraction 
mechanisms 320 secured to respective ones of the vertebrae V3, V4. Distraction 
mechanisms 320 can be movable attached to frame 20. As shown in Fig. 5, distraction 
mechanisms 320 can be secured to vertebrae V3, V4 with anchors 100 engaged to 

25 respective ones of vertebrae V3, V4. In the illustrated embodiment, anchors 100 are 
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multi-axial screws engaged in the pedicles of the vertebrae V3, V4. Some examples of 
multi-axial screws having application herewith are described in U.S. Patents Nos. 
5,797,911 and 5,879,350, each of which is incorporated herein by reference. Other 
techniques employing surgical instrumentation system 10 contemplate other forms for 
5 anchors 100, such as uni-axial bone screws, staples, interbody devices, suture anchors, 
clamps, hooks or bolts, or other anchor device, for example. It is also contemplated that 
anchors 100 can be engaged to other portions of vertebrae V3, V4, such as the facets, the 
anterior portion of the vertebral body, or any posterior elements of the vertebrae. Anchors 
100 can be engaged bi-cortically or uni-cortically to bony elements, or to soft tissue 
10 elements. 

In the operative position illustrated in Figs. 1-6, frame 20 includes a lateral 
member 21, a caudal member 23, a medial member 25, and a cephalad member 27. At 
least one recess 22, 24, 26, 28 is formed in each of the members 21, 23, 25, 27 to 
accommodate attachment of a clamping device 40 thereto, as discussed further below. 

15 Each retractor 120, 220 and distractor mechanism 320 is attached to frame 20 by a 
respective one of the clamping mechanisms 40 and adjustment mechanisms 70, as 
discussed further below. Members 21, 23, 25, 27 can be integrally formed with one 
another to provide frame 20 in the form of a ring which completely encircles an opening 
30. Opening 30 is sized to accommodate placement of the retractors 120, 220 and 

20 distractor mechanisms 320 therein while also providing space to access the surgical site 
through the operative approach formed between the retractors 120, 220 and distractor 
mechanisms 320. 

In one embodiment, frame 20 includes lateral member 21 that lies in plane PI and 
medial member 25 that lies in plane P2. Plane P2 forms angle A with plane PI. When 
25 positioned on the patient to provide a posterior-lateral operative approach, medial member 
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25 extends along the posterior side of the patient while lateral member 21 extends along 
the posterior-lateral side of the patient. Angle A allows the members 21, 25 of frame 20 to 
follow the patient anatomy, and also allows optimal positioning of retractors 120, 220 on 
the frame and relative to the patient to provide a posterior lateral access path to the spinal 
5 disc space. In one embodiment, angle A is about 30 degrees. Caudal and cephalad 

members 23, 27 are parallel and extend between lateral and medial members 21, 25 and 
provide a transition between planes PI and P2. Other embodiments contemplate angle A 
ranging from 0 degrees to 90 degrees. 

In addition, cephalad member 27 and caudal member 23 include at least a portion 

10 lying in plane P2, allowing attachment of distraction mechanisms 320 to frame 20 in the 
same plane as medial retractor 120. When attached to frame 20 and anchors 100, 
distraction mechanisms 320 can maintain a distraction provided between vertebrae V3 and 
V4 to restore disc space D3 to a desired disc space height. Such distraction can be 
achieved with a distraction instrument positioned in the disc space prior to securing 

15 distraction mechanisms 320 to frame 20. Such distraction can also be achieved by 

applying distraction forces to anchors 100 either directly, or through extensions coupled to 
anchors 100 prior to securement of distraction mechanisms 320 to frame 20. 

In a further form, the laterally positioned retractor 220 can be eliminated, and 
tissue retraction along the posterior lateral side is maintained by the tissue displacement 

20 provided by and between the laterally oriented sides of distraction mechanisms 320. 

Frame 20 can also be provided in a form in which each member thereof lies in the same 
plane. Other shapes for frame 20 are also contemplated. For example, frame 20 can be 
circular, rectangular, square, elliptical or U-shaped. In embodiments eliminating retractor 
220, frame 20 can be provided with an open side formed by omitting lateral member 21, 

25 for example. Frame 20 may further be provided with one or more brackets 32 to enable 
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the surgeon to attach frame 20 to an arm secured to the surgical table to support 
instrumentation system 10 in its operative position. In the illustrated embodiment, a 
bracket 32 is provided at each corner of frame 20 positioned along the spinal mid-line. 

Medial retractor 120 includes an elongated blade portion 122 extending proximally 
5 from a distal end portion 124. Blade portion 122 can include a relatively flat profile along 
its medially oriented tissue contacting surface and its opposite laterally oriented surface 
which extends along the operative approach to the spinal column. However, curved 
surfaces are also contemplated. Distal end portion 124 is curved medially from blade 
portion 122, and is positionable along or against the posterior bony structures of the 

10 vertebrae, such as the spinous processes. Blade portion 122 includes a width that retains 
tissue, and vessels away from the approach formed between the retractors and distractor 
mechanisms of surgical instrumentation system 10. Blade portion 122 is generally linear 
along its longitudinal axis between distal end portion 124 and proximal end portion 126. 
Proximal end portion 126 is offset from and extends generally parallel to blade portion 

15 122. Proximal end portion 126 is offset laterally relative to blade portion 122 to facilitate 
placement of blade portion 122 and distal end portion 124 more medially relative to the 
operative approach when proximal end portion 126 is coupled to frame 20. Proximal end 
portion 126 includes flanges 128 for engaging adjustment mechanism 70, as discussed 
further below. Retractor 220 similarly includes flanges 228 at its proximal end for 

20 engaging an adjustment mechanism 70. 

Lateral retractor 220 is formed by an elongate blade portion 221 extending along 
longitudinal axis 225. Blade portion 221 includes a lower laterally oriented tissue 
contacting surface 222 concavely curved along longitudinal axis 225 and positionable 
against the tissue to be retracted. Blade portion 221 of retractor 220 includes an opposite 

25 medially oriented support surface 224 convexly curved along longitudinal axis 225. 
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Support surface 224 is oriented toward the operative approach formed by surgical 
instrumentation system 10. As shown in Fig. 3, support surface 224 of retractor 220 
includes a concave curvature across its width and transversely to longitudinal axis 225, 
forming a slight U-shape that can accommodate and support surgical instruments 
5 positioned therealong. Retractor 220 further includes a lower distal end portion 226 

tapering in width along longitudinal axis 225 toward the distal tip of blade portion 221 to 
minimize its intrusion into the surrounding tissue. The curvature of blade portion 221 of 
lateral retractor 220 also positions its distal end away from the access opening formed into 
the disc space, providing greater tissue retraction in this area and additional room to 
10 accommodate placement of surgical instruments, implants and devices between and along 
the vertebrae. 

Surgical instrumentation system 10 includes distraction mechanisms 320 
moun table to respective ones of the cephalad and caudal members 27, 23 of frame 20 and 
also to respective ones of the anchors 100. Distractor mechanisms 320 each include 

15 retractor portion 332 mountable to an anchor extension 142 extending from respective 

ones of the anchors 100. As shown in further detail in Figs. 7 and 8, retractor portion 332 
includes a tissue contacting surface 340 that is convexly curved between the opposite 
lateral sides 344, 345 of retractor portion 332. Retractor portion 332 includes an opposite 
surface 349, which includes a pair of arms 334, 335 projecting therefrom and extending 

20 therealong that form a receptacle 336 therebetween. Arms 334, 335 can each define a 

concave inner surface and outer ends that project toward one another to provide receptacle 
336 with a form that slidably captures anchor extension 142 therein. 

Retractor portion 332 further includes a proximal end adapted to be pivotally 
coupled with adjustment mechanism 70, as shown in Figs 9-11. In the illustrated 

25 embodiment, this configuration includes flanges 328 projecting from tissue contacting 
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surface 340 in a direction opposite arms 334, 335. Each flange 328 includes an arcuate 
slot 326 extending therethrough and aligned with one another to receive a pin to pivotally 
couple retractor portion 332 to adjustment mechanism 70. Slots 326 define a range of 
positions along which distractor mechanism 320 can be repositioned relative to the 
5 vertebra to which it is coupled. An engagement member 324 is positioned between 

flanges 328, and includes a number of teeth 325 along a convexly curved surface thereof 
for selective and locking engagement with adjustment mechanism 70, as discussed further 
below. 

Adjustment mechanisms 70 provide a pivotal coupling arrangement with each of 

10 the retractors 120, 220 and distractor mechanisms 320 that facilitates pivotal adjustment of 
the retractors 120, 220 and distractor mechanisms 320 in their operative position in the 
patient. Adjustment mechanism 70 will be described with reference to distractor 
mechanisms 320, it being understood that retractors 120, 220 may include a similar 
proximal end configuration with flanges for coupling with the adjustment mechanism 70 

15 extending therefrom. 

Adjustment mechanism 70 includes an adjustment handle 72 and a shaft assembly 
74 extending from adjustment handle 72 toward distractor mechanism 320. Shaft 
assembly 74 extends to a coupling assembly 76 opposite adjustment handle 72. Coupling 
assembly 76 includes side plates 94 having upper and lower abutment rollers 92 extending 

20 therebetween. A pivot roller 90 extends between plates 96, and also through slots 326 of 
flanges 328 of retractor portion 332. Pivot roller 90 pivotally couples retractor portion 332 
to a distal end of adjustment mechanism 70. 

Shaft assembly 74 includes an outer shaft 84 and an inner shaft 85 positioned 
therethrough. Inner shaft 85 includes an engagement member 87 at a distal portion 

25 thereof. Engagement member 87 includes a number of teeth 89 at a distal end thereof that 
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interdigitate with teeth 325 of engagement member 324 of retractor portion 332. The 
distal end of engagement member 87 includes a concave profile adapted to receive the 
convexly curved profile of the adjacent surface of engagement member 324. The 
interdigitating concave-convex surfaces facilitate locking a position of retractor portion 
5 332 after pivoting movement of retractor portion 332, as indicated by arrows 327, when 
engagement members 87, 324 are disengaged from one another. 

When the desired orientation of distractor mechanism 320 (or retractors 120, 220) 
has been obtained with pivotal adjustment, engagement member 87 can then be engaged to 
engagement member 324 at any one of a number of positions defined by the interdigitating 

10 teeth 89, 325. The concave-convex mating surface profiles allow all of the teeth to 
interdigitate in the engaged position at any orientation of distractor mechanism 320, 
providing rigidity between the adjustment mechanism 70 and the retractor or distractor 
mechanism to which it is engaged. The rigidity of the engagement between adjustment 
mechanism 70 and distractor mechanism 320 is further enhanced by abutment rollers 92 

15 contacting the ends of the adjacent flanges 328 and with pivot roller 90 restraining flange 
members 328 therebetween. 

To facilitate engagement and disengagement of the engagement members 87, 324, 
engagement member 87 includes a slot 88 through which pivot roller 90 extends. Pivot 
roller 90 is free to travel longitudinally along slot 88 as engagement member 87 and inner 

20 shaft 85 are longitudinally moved with adjustment handle 72. Accordingly, adjustment 
handle 72 is operable to selectively release and engage engagement member 87 with 
engagement member 324. 

As shown in Fig. 10, adjustment handle 72 includes an internal cavity 78 that 
receives a linking member 80. Adjustment handle 72 is threadingly engaged to a proximal 

25 portion of linking member 80,and can be locked thereto with a locking thread 
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configuration, epoxy or other suitable locking arrangement. A distal portion of linking 
member 80 is rotatably positioned about a proximal end of outer shaft 84. A number of 
bearings 82 rotatably couple linking member 80 and adjustment handle 72 about outer 
shaft 84. Linking member 80 further includes an inner passage extending therethrough, 
5 which is configured along the proximal portion of linking member 80 to threadingly 
engage a proximal end 86 of inner shaft 85. 

Adjustment handle 72 and linking member 80 can be rotated about the proximal 
end 86 of inner shaft 85. The threaded engagement between inner shaft 85 and linking 
member 80 moves inner shaft 85, and thus engagement member 87, distally and 

10 proximally in accordance with the particular thread turn provided between inner shaft 85 
and linking member 80. Engagement member 87 can accordingly be moved along roller 
90 and into and out of engagement with engagement member 324 in accordance with the 
direction of rotation of adjustment handle 72. 

Referring back to Fig. 8, retractor portion 332 includes a distal end configured to 

15 receive a proximal end of anchor 100 therein such that retractor portion 332 is fixedly 
secured to anchor 100. In Fig. 12, anchor 100 is shown as a multi-axial screw having a 
lower threaded shaft 102 for engaging bony structure and a proximal head 104. The 
proximal portion of anchor 100 can comprise a yoke 106 pivotally coupled to head 104. 
Yoke 106 includes a pair of arms 108, 110 defining a U-shaped passage 112 therebetween 

20 to receive a stabilization device, such as a spinal rod or tether. Arms 108, 1 10 can further 
be internally threaded to receive a set screw to retain the stabilization device in passage 
112. 

Arms 108, 1 10 of yoke 106 are received and firmly seated in a socket portion 338 
of retractor portion 332 when distractor mechanism 320 is engaged to anchor 100. Socket 
25 portion 338 is formed by distal ends 346, 347 of respective ones of the arms 334, 335, and 
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by distal extensions 341, 343 of the outer portions of arms 334, 335. Distal extensions 
341, 343 are recessed relative to arms 334, 335 along receptacle 336 so that arms 108, 110 
of yoke 106 can be positioned in socket portion 338 with passage 112 remaining 
substantially unobstructed. So positioned, arms 108, 110 form an extension of the 
5 adjacent arm 334, 335, and passage 112 is aligned with receptacle 336. The yoke 106 is 
firmly and non-pivotally seated in socket portion 338, while yoke 106 is allowed to pivot 
relative to shaft 102. Retractor portion 332 further includes a distal lip 349 extending 
distally of socket portion 338 and positionable along seat 1 14 of yoke 106. 

It is further contemplated that anchor extension 142 may comprise a portion of a 

10 driving instrument assembly that can be engaged to anchor 100 to facilitate engagement of 
anchor 100 to the bony structure. As shown in Figs. 13-15, a driving instrument assembly 
140 is engaged to anchor 100, and is operable by the surgeon to engage threaded shaft 102 
to a bony structure. Threaded shaft 102 can be provided in a form suitable for self -drilling 
into the bone during placement, for self-tapping a pre-drilled bore, or for positioning in a 

15 pre-drilled and pre-tapped bore in the bony structure. 

Driving instrument assembly 140 includes a cylindrical anchor extension 142 and 
driver instrument 150 removably positioned through a longitudinal passage of anchor 
extension 142. Anchor extension 142 includes a distal extension 148 threadingly 
engageable between arms 108, 110 of yoke 106. Driving instrument 150 includes a 

20 driving instrument coupler 144 to facilitate attachment and removal of driving instrument 
150 to anchor extension 142. Driving instrument 150 includes a shaft 152 extending 
through and rotatably coupled to a sleeve 154 of coupler 144 with a number of bearings. 
Shaft 152 is further allowed to axially translate relative to coupler 144 and anchor 
extension 142 within a limited range defined by the interconnection between shaft 152 and 

25 sleeve 154. Driving instrument 150 includes a proximal extension 152 with a tool 
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engagement portion at a proximal end thereof. As shown in Fig. 14, driving instrument 
150 includes a distal end 156 projecting from anchor extension 142 for engaging a tool 
recess in head 104 of anchor 100. 

In use, driving instrument 150 is inserted through and engaged to anchor extension 
5 142, and its distal end 156 is positioned in the tool recess in head 104 of anchor 100. 
Anchor extension 142 is threadingly engaged to yoke 106. Driving instrument 150 is 
rotatable relative to anchor extension 142 with a driving instrument engaged to the 
proximal end of shaft 152. When the anchor 100 has been suitably engaged to the bony 
structure, driving instrument 150 can be removed from anchor extension 142 by detaching 
10 coupler 144 from anchor extensions 142. Retractor portion 332 of distraction mechanism 
320 can then be loaded onto anchor extension 142 with anchor extension 142 in receptacle 
336. 

Retractor portion 332 can be secured to anchor extension 142 with a second 
coupling member 160 engaged to proximal end 147 of anchor extension 142 (Figs. 1-6 and 

15 15.) Coupling member 160 contacts the proximal end of retractor portion 332 to push and 
retain socket portion 338 into contact with yoke 106 of anchor 100 and firmly couple the 
retractor portion 332 thereto. However, yoke 106 can still be pivoted relative to shaft 
portion 102 of anchor 100, permitting distractor mechanism 320 to be pivotally adjustable 
in position relative to the vertebra to which it is mounted. Anchor extension 142 is 

20 provided with a proximal tool engagement portion 149 to facilitate removal of anchor 
extension 142 from anchor 100 if necessary. 

In another embodiment, distractor mechanism 320 does not include a retractor 
portion 332, but rather the anchor extension portion of the distractor mechanism contacts 
and retracts the adjacent tissue. Such a modified distractor mechanism can be employed 
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with frame 20 with an opposite distractor mechanism, and a medial retractor 120 alone or 
in combination with a lateral retractor 220. 

In order to secure retractors 120, 220 and distractor mechanisms 320 to frame 20, a 
number of clamping devices 40 are provided that releasably engage the corresponding 
5 adjustment mechanism 70 extending from the retractors 120, 220 and distractor 

mechanisms 320. As shown in Fig. 6, and in further detail in Fig. 16, clamping device 40 
includes a foot portion 50 slidably positioned along the respective member of frame 20. 
Foot portion 50 includes first and second arms 51, 55 defining a receptacle therebetween. 
Arm 51 includes a recessed undercut portion 53 shaped to receive an undercut portion 34 

10 of frame 20 to mount foot portion 50 thereto. The interface between foot portion 50 and 
undercut portion 34 prevents clamping device 40 from pivoting or lifting from frame 20. 
Foot portion 50 is positionable on the corresponding member 21, 23, 25, 27 by placing 
foot portion 50 on frame 20 at the corresponding recess 22, 24, 26, 28. Foot portion 50, 
and thus clamping device 40, can be slid along the corresponding frame member 21, 23, 

15 25, 27 to the desired location therealong where the receptacle between arms 51, 55 is 
located along the corresponding undercut portion 34. 

In Fig. 16 clamping device 40 includes a mounting post 44 extending from foot 
portion 50, and an inner clamping sleeve 42 positioned about mounting post 44. Clamping 
sleeve 42 includes an upper threaded attachment portion 52 and a lower clamping portion 

20 54. Lower clamping portion 54 includes a frusto-conically shaped lower support member 
56 extending thereabout, and at least one slot extending axially through support member 
56 to divide clamping portion 54 into a corresponding number of fingers. Accordingly, 
the fingers of clamping portion 54 can be compressed about mounting post 44 to 
selectively grip and release mounting post 44 therebetween. Accordingly, clamping 

25 sleeve 42 can be axially translated relative to mounting post 44 and clamped at any one of 

18 



Atty Docket No. 4002-3429/PC845.00 

a number of positions therealong to provide elevational adjustment of the respective 
retractor 120, 220 or distractor mechanism 320 engaged thereto. 

A coupler 48 is positionable about clamping sleeve 42, and is supported on a 
contact surface 62 of lower support member 56. Coupler 48 includes a relief slot 58 
5 formed therein that divides coupler 48 into upper and lower clamping halves 61, 63 joined 
by an integral hinge. An enlarged receptacle 60 is provided along one side of coupling 
member 48 in communication with relief slot 58 that is sized to receive shaft assembly 74 
of adjustment mechanism 70 therethrough. A clamping nut 46 is threadingly engaged to 
attachment portion 52, and movable therealong to contact coupling member 48. As 

10 clamping nut 46 is threaded downwardly, it contacts coupler 48 to flex clamping halves 
61, 63 toward one another, gripping shaft assembly 74 therebetween in receptacle 60. In 
addition, coupler 48 includes lower contact surface 64 that presses on contact surface 62 to 
compress clamping portion 54 of clamping sleeve 42 to mounting post 44. Receptacle 60 
can be configured to capture shaft assembly 74 therein to prevent shaft assembly 74 from 

15 slipping laterally therefrom. 

Accordingly, clamping device 40 allows adjustment mechanism 70 and the 
retractor 120, 220 or distractor mechanism 320 to be repositioned relative to frame 20. 
When clamping nut 46 is loosened, retractors 120, 220 can be disengaged from adjustment 
mechanism 70 and pivoted, moved toward the center of frame 20, and/or moved away 

20 from the center of frame 20. Clamping nut 46 can then be re-engaged to secure the re- 
positioned shaft assembly 74 in receptacle 60. Coupler 48 and clamping sleeve 42 can 
further be repositioned or translated up and down along the length of mounting post 44 to 
accommodate re-positioning of retractors 120, 220 and distractor mechanisms 320 in the 
patient. 
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Other means for securing retractors 120, 220 to frame 20 are also contemplated. 
Other examples are provided in U.S. Patent No. 6,083,154, which is incorporated herein 
by reference in its entirety. With regard to distractor mechanisms 320, the arrangement 
between the distractor mechanism and anchor, adjustment mechanism, and clamping 
5 device can provide a suitably rigid coupling arrangement to maintain distraction of the 
adjacent vertebrae when distraction devices are removed from the disc space. 

One technique for using surgical instrumentation system 10 includes the surgeon 
making an incision in the skin of the patient to provide access to the facet joints of 
adjacent vertebrae in a posterior lateral approach. Retractor 120 can be placed in the 

10 incision to assist in exposing and identifying the underlying bony structure. Frame 20 can 
then be placed around retractor 120, and retractor 220 if employed. Adjustment 
mechanisms 70 extending from retractors 120, 220 can be engaged to clamping devices 40 
to maintain and provide for adjustment of the retracted condition of the skin and tissue. 
Anchors 100 are engaged to adjacent vertebrae, and anchor extensions 142 are 

15 coupled to corresponding ones of the anchors 100 as discussed above. Anchors 100 are 
engaged to bony structure of the vertebrae positioned on each side of the target disc space. 
For example, anchors 100 can be engaged in the pedicles of the adjacent vertebrae. The 
multi-axial heads on anchors 100 allow anchor extensions 142 to be oriented relative to 
anchors 100 for attachment to the respective portions of frame 20. If employed, retractor 

20 portions 332 are then engaged to anchors 100 by sliding retractor portions 332 along the 
respective anchor extension 142, and engaging retractor portions 332 to the anchor 
extensions 142 with coupling members 160. 

With frame 20 positioned around retractors 120, 220 and distractor mechanisms 
320 engaged to anchors 100, the disc space can be distracted with appropriate distraction 

25 or spreading instruments. When anchors 100 include multi-axial capabilities, distractor 
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mechanisms 320 can be pivoted relative to the vertebra to which it is mounted. 
Adjustment mechanisms 70 extending from distractor mechanisms 320 can then be 
secured to frame 20 with clamping devices 40 when suitably positioned and oriented in the 
incision. Adjustment mechanisms 70 are then engaged to the respective clamping devices 
5 40 to maintain the distracted disc space condition and retracted tissue condition. 

Retractors 120, 220 and distractor mechanisms 320 can be adjusted in the desired angular 
and elevational orientation by means of the adjustment mechanisms 70 and clamping 
devices 40. The positioning of retractors 120, 220 and distractor mechanisms 320 may be 
facilitated by the use of push members, handles or the like. 

10 With the access opening formed to the disc space and the disc space distraction 

properly maintained with surgical instrumentation system 10, surgical procedures can be 
performed through the minimally invasive access opening provided between distractor 
mechanisms 320 and the one or more retractors 120, 220. With distractor mechanisms 
320 maintaining the distracted disc space, distraction instruments in the disc space can be 

15 eliminated during the procedure and enabling a less invasive approach to accommodate 
the surgical instruments. Examples of instrumentation, techniques and implants suitable 
for a posterior-lateral approach are provided in PCT Publication No. WO 01/28469 A2 
and PCT Application No PCT/US02/15374, each of which is incorporated herein by 
reference in its entirety. Furthermore, the angulation of the distractor mechanisms with 

20 the vertebrae allows the spacing of anchors 100 at the operative site to be as close together 
as possible, while providing sufficient retraction of tissue in the approach to the operative 
site to accommodate the surgical instruments. 

The retractors 120, 220 and distractor mechanisms 320 can be made of a material 
which permits effecting a radiographic monitoring during the operation, i.e. a material 

25 which is radio-transparent or radio-translucid. It is also contemplated that this material be 
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selected, for example, from the following group: aluminum, titanium, stainless steel, 
carbon composites, and plastics. 

While the invention has been illustrated and described in detail in the drawings and 
foregoing description, the same is to be considered as illustrative and not restrictive in character. 
5 All changes, modifications and equivalents that come within the spirit of the invention as 
defined by the following claims are desired to be protected. 
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